Madagascar is renowned for high levels of biodiversity and endemism. As a result of its unique flora and fauna, as well as the high levels of human threat to the environment, such as illegal clearing, hunting and political instability, it is a critical global conservation priority. Andasibe-Mantadia National Park in eastern Madagascar is one of the most popular protected areas visited by tourists. Observations carried out in 2011 showed that even though there were some negative impacts associated with natural-area tourism, the benefits to both the local communities and associated biological conservation outweighed the negatives. Natural-area tourism at Andasibe is well organised, with many local guide associations having partnerships with international organisations and 50% of park fees going directly to local communities. Forest loss is a widespread problem in Madagascar, but at Andasibe the forest is valued for its ecological function and as a generator of profits from naturalarea tourism. Exploitation of the park was not observed. Andasibe is an example of how conservation and natural-area tourism can work together in Madagascar for the benefit of local communities and the environment. However, with the current unstable political climate and lack of adequate wider tourism and conservation planning frameworks, awakening to its potential as a leading conservation tourism destination will not be a simple task.
from Andasibe-Mantadia National Park and surrounds are highlighted as evidence that natural-area tourism does work in conserving wildlife and their habitats. It is cautioned, however, that although Andasibe is a CT success story, much work remains to be done to realise the benefits evidenced at the national level in Madagascar.
Tourism and environmental conservation
Natural-area tourism, including its subsets ecotourism and CT, holds the potential for a number of positive impacts to occur on a variety of levels. It generates foreign currency and creates opportunities for local employment, which, in less developed countries, is a key limiting factor in development (Mbaiwa 2008; Sinclair 1998) . Kruger (2005) studied global cases of ecotourism and found that in those cases deemed sustainable, four main effects were present. These were increased conservation of the natural resource base, revenue creation by non-consumptive means increased for local communities, revenue increased at the regional and national level and positive changes of local communities towards conservation. Using natural resources, such as landscapes and focal species, as the primary tourism attraction can encourage greater appreciation and conservation attitudes amongst local communities who need an attractive natural environment for such tourism to be successful. For example, this has been applied successfully with tigers in India (Karanth et al. 2012; Sinha et al. 2012) , sea turtles and whales in Australia (Wilson & Tisdell 2003) and African wild dogs in South Africa (Lindsey et al. 2005) . In places where there are competing economic interests, such as mining and logging, tourism can be a more sustainable use of natural resources in the long term (Briassoulis 2002; Curtin Sustainable Tourism Centre 2010) . However, CT has its limitations and negative cases have been reported (Buckley 2010 ). Green and Higginbottom (2001) grouped the potential impacts of humans on wildlife through natural-area tourism into three categories: disruption of activity, direct killing or injury and habitat alteration (including provision of food). Kruger (2005) and Lansing and De Vries (2007) also questioned ecotourism's role in conservation and whether it actually contributes towards conservation or if it is only a marketing ploy used by the tourism industry to capitalise on its popularity. Cases of abusing the 'eco' label ('green washing') are common (Fennell 2008; Self, Self & Bell-Haynes 2010) . This is further exacerbated by the lack of common knowledge of what exactly ecotourism entails, lack of a single global eco-certification system and the lack of political will to embrace sustainability principles (Kruger 2005; Self et al. 2010) . Exploiting the very thing that tourists come to see is a concern and increased popularity can attract more tourists thereby increasing the chance of direct and indirect disturbances (Newsome, Dowling & Moore 2005; Stem et al. 2003) . Other examples include proliferations of unsustainable tourism infrastructure development (Sinha et al. 2012) , removing other forms of wildlife (predators, forest cover) to more easily see focus wildlife (Tisdell & Wilson 2012 ) and disturbances to wildlife such as disrupted courtship and mating, and finding food (Newsome et al. 2005; Newsome et al. 2013) which varies between species (Blumstein et al. 2005) . Finding a balance between conserving the resource base on which CT depends and contributing to the economic, financial and social sustainability of the host community is an ongoing concern and requires careful, holistic management.
Madagascar is considered one of the world's biodiversity hotspots (Conservation International 2012 ). Yet, it has had a tumultuous political, social and environmental history which we now turn to discuss in the context and tourism and conservation.
Madagascar as a natural-area tourism destination
Madagascar is located off the east coast of Africa in the Indian Ocean and is the fourth largest island in the world. Owing to its long period of geographical isolation, it is characterised by extremely high wildlife endemism; of those that have been discovered, 100% of terrestrial mammals, 92% of reptiles and 100% of amphibians are unique to the island, with new species being continually discovered (Goodman & Benstead 2003 . The natural environment of Madagascar has been detrimentally impacted by humans as a result of habitat destruction, hunting and live capture of animals, with major negative flow on effects such as erosion and wide spread species extinctions (Goodman & Benstead 2003 Grosvenor 1987; Mittermeier et al. 2010) . Because of its high biodiversity, species endemism and level of human threat, Madagascar is a critical global conservation priority (Goodman & Benstead 2003 . The remaining natural environment is of great interest to tourists, with wildlife tourism being the most popular subset of naturalarea tourism interests (Christie & Crompton 2003) , especially with appealing species such as lemurs, chameleons, birds and baobab trees (Mittermeier et al. 2010; Pawliczek & Mehta 2008) . The remaining protected areas (PAs) are extremely important in both biological conservation and supporting wildlife for natural-area tourism. Niche wildlife tourism providers in the USA and Europe run organised tours to see wildlife in Madagascar, focusing on lemurs, birds and endemic plant life (Figure 1 ). The international profile of Madagascar's endemic wildlife has resulted in the development of accommodation, tourism services and tour guiding at wildlife hotspots such as Nosy Mangabe, Masoala National Park, Kirindy Forest, Berenty Private Reserve and Andasibe-Mantadia National Park.
Protected areas in Madagascar
As of 2011, there were 45 terrestrial PAs in Madagascar, including 19 national parks, 5 strict nature reserves and 21 special reserves (Wollenberg et al. 2011) (Figure 2 ). This was a considerable increase to the existing PA network, which can be attributed to the Malagasy government committing in 2003 to a tripling of PAs to approximately 5.5 million ha by 2008 (Pawliczek & Mehta 2008; Wollenberg et al. 2011) . Private and community-owned PAs add to this public network (Buckley 2010 
Tourism and environmental conservation in Madagascar
Without endemic wildlife as an attractor, the natural-area tourism industry of Madagascar would struggle to survive. The impetus to conserve what remains is strong, at least with those who directly benefit from wildlife tourism, such as local communities adjacent to PAs and local guides, up to the government level (Ormsby & Manni 2006; Presidency of Madagascar 2006) . Even though many PAs are small in area, they support highly significant ecological communities that often occur nowhere else (Buckley 2010; Goodman & Benstead 2003) . Buckley (2010) stated that:
without the income from natural-area tourism, there is a much greater risk that the small areas of remnant vegetation will be cut for firewood and timber and used to graze cattle. (p. 47) Such tourism focusing on viewing both flora and fauna shifts the attention from immediate unsustainable resource consumption to a potentially more sustainable nonconsumptive pattern of behaviour (Tisdell & Wilson 2012 ).
This direct form of conserving the natural environment through natural-area tourism is complemented by other, more indirect methods. Ormsby and Mannie (2006) studied the role of ecotourism in providing an economic justification for conservation and also the role of guides in raising awareness and support for conservation in Masoala National Park, in the north-east of Madagascar. They found that local guides played a key role in communicating to tourists the importance of the environment, with 73% of surveyed guides stating that they wanted to pursue a career in guiding to help protect the environment. Training is rigorous and involvement with a guide association is compulsory, as is knowledge of a secondary language other than Malagasy or French (Newsome et al. 2013; Ormsby & Manni 2006) . In addition to educating tourists, the guides, in association with a local environmental youth group, broadcast a weekly hour-long radio programme at a local station. The aim is to communicate to local communities the importance of naturalarea tourism and conservation of the natural environment. One guide explained that many local people do not realise the biological and economic importance of Madagascar's environment. Masoala National Park also allocates half of park visitor entrance fees to local management committees to use for development projects of their choice (Ormsby & Manni 2006) . This further encourages the protection of the environment at the local level.
International commercial tour companies can also make a positive contribution to conservation through tourism. Buckley (2010) Pawliczek and Mehta (2008:41) , Madagascar is like a 'Sleeping Beauty' who is finally awakening to its naturalarea tourism potential. Wildlife tourism in this unique natural environment does not, however, guarantee a positive contribution towards conservation.
Stephenson (1993) studied the impacts of tourism at Perinet (now Andasibe-Mantadia National Park) and observed that despite the presence of designated walking paths, there was a proliferation of informal trails created by visitors and guides to get closer for wildlife viewing. This was causing an increase in erosion, trampling of native vegetation and favouring invasions of herbs, weeds and rats. Stephenson (1993) also reported that daily forest searches for animals such as the lemur Indri (Indri indri) were also causing animals to become habituated to humans and show no alarm in their presence. In a later study, Buckley (2010:51) reported incidences where wildlife was being exploited for profit by local people. To ensure sightings, some guides had illegally captured wildlife and both charged tourists to see these caged animals or had placed them in an easy to see spot so as to mislead tourists into believing they had 'discovered' the animal, for example a rare Tomato Frog, Dyscophus antongili that had been refrigerated to slow it down. Mittermeier et al. (2010) also reported the illegal capture and touristic exhibition of a Fossa (Cryptoprocta ferox), a native mammal made famous by the film Madagascar. What was most concerning was that the visitors to Perinet and the 'conservation tourists' on the organised trip did not seem to notice anything awry and seemed pleased to have photographic opportunities; potentially perpetuating an increase in both negative impacts and illegal actions which are counterproductive to biological conservation. Ill conceived and unmanaged wildlife tourism can have negative impacts on conservation; in Madagascar, however, the threats run much deeper than this.
Threats to conservation in Madagascar
The threats to conservation in Madagascar run deep and wide. Since humans colonised the island around 2000 years ago, it is estimated that only 10% -20% of the original forest cover remains (Conservation International 2012; Goodman & Benstead 2003 . This loss of habitat has caused widespread extinctions, erosion, loss of arable land and invasions of aggressive pest species (Durbin & Ratrimoarisaona 1996; Mittermeier et al. 2010) . Systemic issues such as poverty, traditional unsustainable farming methods (primarily slash and burn), a lack of conservation and ecotourism education and repeated political turmoil have played major roles in this loss of habitat and in the battle for biological conservation (Keane et al. 2011; Mittermeier et al. 2010; Ormsby & Manni 2006; Pawliczek & Mehta 2008) . This is exacerbated by the variety of different ethnic groups, basic education levels and differences in values placed upon the natural environment (Scales 2012 ).
In the period prior to 2009, the Malagasy government made several attempts to increase the use of ecotourism as a development and conservation tool with various policy statements, with varying levels of success (Pawliczek & Mehta 2008) . These steps towards utilising natural-area tourism as a positive instrument for development were shattered following a coup in 2009, with tensions between the government and the then mayor of the capital, Antananarivo, leading to violent opposition and the presidents' eventual forced resignation from office (Ploch & Cook 2012) . Current tourism and conservation policies such as the MAP and the National environmental action plan were dismissed with the upheaval and tourism arrivals plunged from 375 000 in 2008 to 163 000 in 2009 (Mittermeier et al. 2010) . International outrage at the unconstitutional taking of power froze international development aid, which was instrumental in the battle for sustainable development and biological conservation (Ploch & Cook 2012 ; United States of America: Department of State 2012).
In addition to this, looting and poaching has been a major problem since the 2009 coup, with a poverty stricken public taking advantage of political instability by cutting down valuable rosewood (Dalbergia baronii) and others for export, trampling fragile habitats and hunting and eating bush meat, including endangered lemurs (Braun 2009; Mittermeier et al. 2010) . Those employed in the natural-area tourism industry as guides and support were suddenly out of work and living in fear for their livelihoods (Braun 2009; Mittermeier et al. 2010 It is widely understood that without the support of the government through policy, both the conservation tourism industry in Madagascar and the resource it depends on, as well as biological conservation in its own right, will be threatened (Buckley 2010; Durbin & Ratrimoarisaona 1996; Mittermeier et al. 2010; Pawliczek & Mehta 2008) . In the closing section of Pawliczek and Mehta's (2008) paper, they saw Madagascar's natural-area tourism industry (and associated conservation efforts) at a crossroads between:
Unstrategic tourism development for a few with exploitation of natural resources and pursuing non-sustainable and rapid results to boost the country's development; or a harmonised mix of different forms of tourism (of which ecotourism is an important one) to develop the economy of the country by integrating the local population and improving their living standards, targeting a responsible and long-term vision in which nature resources will be exploited in a sustainable way. (p. 63) This was a reflection of what Grosvenor, the then President of the National Geographic Society, said in the late 1980s (Grosvenor 1987) . At that point, extinctions were rife, natural-area tourism was in its infancy and foreign scientists were only just being allowed onto the island to undertake research. Grosvenor (1987) closed his article by asking the question: 'Can Madagascar avoid a new wave of extinctions?' As an answer, he proposed:
Maybe. Severe poverty still grips the island's ten million people, and projections of continued forest losses are gloomy. But if there is a turn around, it will happen because of a commitment by the Malagasy government to protect the country's natural resources. (p. 5)
It has been 25 years since this statement was made and it seems as though this question remains largely unanswered.
Both Pawliczek and Mehta (2008) and Grosvenor (1987) understood that without political support, the conservation of the environment, and consequently the industries of ecotourism and CT that support it, will fail. Without public spending on PAs, enforced regulations on illegal natural resource consumption, international aid for conservation and development projects and with diminished trust in investing in Madagascan tourism, the future of conservation tourism in Madagascar is again in danger (Ormsby & Manni 2006; Pawliczek & Mehta 2008) . In 2008, when Pawliczek and Mehta's paper was written, the future was looking brighter for Madagascar. 'Sleeping Beauty' was finally awakening to its ecotourism and CT potential and the positive step towards development was occurring. Unfortunately for the rich biological diversity, the remaining fragile flora and fauna communities, those species yet to be discovered and those communities who depend on natural-area tourism for their livelihood, due to political instability, the darker path at the crossroads seems to have been taken. Can this situation be turned around in the current political climate? Is CT still a viable tool for biological conservation? Recent observations made in Andasibe-Mantadia National Park point to a positive turn being made in the tumultuous history of natural-area tourism and conservation in Madagascar.
The success of Andasibe through local community engagement and conservation support
Andasibe-Mantadia National Park is 155 km 2 in extent and comprises a range of vegetation types. The Andasibe section (formerly Perinet Reserve, 810 ha) comprises mid-altitude montane rainforest occurring at around 1000 m.a.s.l., whilst the Mantadia section consists of mid-altitude (800 m.a.s.l. -1300 m.a.s.l.) and lowland rainforest with an area of some 10 000+ ha. Faunal components include a rich assemblage of mammals (10 species of lemur), birds (couas, vangas, ground rollers and two species of asity), reptiles (five species of chameleons, including Parsons chameleon, leaf tailed gecko and Madagascar tree boa) and amphibians. Nature-based tourism activity and access is by guide-led excursions into the park along an extensive network of formed paths where bird watching and observations of lemurs and chameleons takes place. Night-spotting activities are not allowed in the park but are led by guides in adjacent forested areas. The park has historically received about 20 000 visitors a year, with the Analamazaotra section of the park (where habituated indri occur) being one of the most visited sites in Madagascar (Mittermeier et al. 2010) . Foreign visitors mostly occur in tour groups (numbers range from 5 or 10, up to 15) and at present there are few free independent travellers. Domestic tourism is increasing in importance with groups of up to 40 people at a time from schools and universities also visiting the park.
As already noted, Stephenson (1993) previously found significant problems in connection with unsustainable natural-area tourism practices at Perinet. A recent appraisal of the situation, however, found that many improvements have been made since the early 1990s and that most of the specific impacts observed by Stephenson (1993) were not readily detectable (Newsome et al. 2013) . At the same time, as highlighted in other contexts earlier, there are some potential tourism impacts. Based on observations conducted in 2011, Newsome et al. (2013) additionally reported tourists leaving trails in order to locate and observe indri and other species of lemur. This tourist activity has caused a proliferation of informal trails and trampling of vegetation. Some tourists were observed to call out at the indri in order to gain the animals attention for photographic purposes. Sometimes there were up to 50 people at an indri sighting along with considerable turnover of visitors as people left and others joined the sighting during the viewing period that lasts from around 07:00 until around 12:30. Despite these impacts and the presence of humans, the habituated indri groups do not show any disturbance behaviour (A. Rakotonoely, pers. comm., 01 October 2011). In terms of the delivery of information and interpretation, the quality of guiding is variable and the main function of the guide appears to be in regard to locating and identifying species, but guides are also willing and able to answer questions. Nevertheless, the situation at Andasibe today must be viewed in the positive context of increased rainforest tourism globally. Furthermore, and given the situation of reduced impacts overall as described above, there is now more emphasis on the importance of tourism in conserving remnant patches of rainforest and increased stakeholder understanding of the principles of ecotourism and the professionalisation of tour guiding over the last 10 years.
Andasibe is managed according to a park management plan, but the actual details contained in the plan are difficult to obtain. Currently, the park has 40+ rangers whose duties include permit delivery, protection via enforcement of regulations, support for scientists and tour guiding. Guides who are not rangers need approval to work in the park (Figure 3 ) and the park runs training courses for guides. The Guides Association of Madagascar (Natural Tour Guide Federation of Madagascar) is now 20 years old. Its main objective is to join tour guides into one association with the aim of training during the low season. The Association works with experts, for example botanists from Kew Gardens and experts from Birdlife International, and generally conducts courses lasting 3 days. However, courses can last for 1-2 weeks so that aspiring and junior guides can gain skills in the identification and ecology of plants, birds and reptiles with the aim of gaining a certificate or qualification which will aid them in gaining employment as tour guides.
At Andasibe, the local people, who are members of organised groups such as the Association des Guides d' Andasibe, the Tambata Guide Association and the Mitsingo local community, supply the majority of tour guiding services. The Mitsingo local community is particularly involved in conservation work such as native tree planting and the implementation of a corridor project between Mantadia National Park and Andasibe National Park. The Mitsingo Forest Station is a community reserve created by German conservationist, Mr Rainer in 1992-1993. The local community surrounding the park, such as Mitsingo, works with international nongovernmental organisations and the guides association that was originally created to help protect the forest. In 2009, Vanga was developed as an English-speaking guide association with a focus on wildlife interpretation and conservation. The plan was to share knowledge especially between local guides with particular emphasis on the delivery of good interpretation. Training is conducted during the low season and there is collaboration with experts such as botanists from the Missouri Botanical Gardens and herpertologists from the capital city, Antananarivo. It is estimated that there are at least 70, and as many as 100, guides working in AndasibeMantadia National Park, most of which are from the local community of Andasibe village (Mittermeier et al. 2010) .
The economic and positive livelihood benefits of tourism to the local community living in and around Andasibe village (population c. 14 000) are considerable (D. Newsome, pers. obs., 01 October 2011). Although no actual amount has been directly calculated, there are tangible indicators (protection of community forest, improved road conditions and village services) that demonstrate positive financial benefits that are gained from a percentage (50%) of park fees that flows from the park to the local community and employment of local people as guides, as well as the creation of ecotourismrelated jobs. At Andasibe, this has resulted in funding for road upgrades (Figure 4 ) and other infrastructural developments such as schools, market place development, a dispensary and piped water. There is employment as guides (70 from Andasibe village) and employment opportunities for the local community to work in hotels (in 1995 there was one hotel, compared with 10 hotels in 2011), in retail and as drivers. Given these opportunities to earn a living directly associated with natural-area tourism there is a major incentive to protect Source: Photograph by David Newsome FIGURE 4: Main access road in Andasibe village which has been improved via funding from tourism profits. Roads in Madagascar can be extremely rutted with many pot holes, which become waterlogged when wet and shedding dust when dry. Hardening and sealing main access roads is a considerable improvement to village access and functionality. the forest and wildlife. Forest loss is a widespread problem ( Figure 5 ) in Madagascar, but at Andasibe the forest is valued for its ecological function as a generator of profits from naturalarea tourism and exploitation of the park was not observed (D. Newsome, pers. obs., 01 October 2011). In addition to international tourists (Figure 1) , the local community, school groups and university students are now part of the visitor profile at Andasibe and such local tourism further engages Malagasy to realise the importance of wildlife in their lives and the need to conserve habitat for tourism purposes.
Conclusion
Natural-area tourism, comprising ecotourism and wildlife tourism, has the potential to contribute towards biological conservation through directly benefitting adjacent local communities (Alexander 2000; Buckley 2010; Burns & Sofield 2001) . This can be achieved through increased economic exchange via employment and funding for infrastructure and buildings, as observed at Andasibe-Mantadia National Park in eastern Madagascar. The promotion, operation of ecotourism and the quality of guiding are fostered by Mitsinjo and the local Andasibe guides association who work in both parks. The role and value of the guides associations that are derived from the local community in promoting community-based conservation cannot be underestimated. Not only are guides working within the borders of Andasibe, they are also conducting night tours on the perimeter of the PA. Profits from this provide a strong incentive to protect the forest not only within but outside designated borders, which expands the reach of conservation for both itself and for tourism purposes. Although there were some observed environmental impacts associated with locating and viewing lemurs at Andasibe, as similarly observed by Stephenson (1993) , the benefits of nature-based tourism in biological conservation far outweigh any of its impacts, such as trampling the undergrowth. Because ecotourism is firmly established at Andasibe, this, in itself, provides opportunities for ecotourism-related impacts to be studied, monitored and managed in the longer term, which should be an objective in all forms of sustainable tourism, including CT.
Although local people can see the benefits of wildlife tourism, they still need to be engaged and educated for biological conservation to be more fully realised. This extension of tourism into educating the local community about the need for biological conservation was shown by Ormsby and Manni (2006) to be occurring with park guides broadcasting weekly radio programmes to the local communities adjacent to Masoala National Park. This was not observed at Andasibe; however, this extension of the guide's responsibilities could potentially be applied to further the positive outcomes of biological conservation at Andasibe. With the support of international partners, such as Kew Gardens (UK) and Missouri Botanical Gardens (USA), further programmes such as this could be put into place, extending the reach of natural-area tourism to assist with biological conservation.
Larger, systemic issues such as poverty, the need for land for housing and agriculture and the reliance on forest products remain and have been made even greater by the recent political crisis in 2009. However, the case of Andasibe demonstrates that natural-area tourism can be effective in contributing towards biological conservation and poverty alleviation for people who live near important biodiversity and protected areas. It thus seems that Madagascar is now repeating the history of increasing tourism arrivals and development along with the associated recognition of the importance of the environment. At the same time, however, it appears that the hard work that has been put in place is being jeopardised through policies such the MAP being forgotten and unimplemented. Buckley (2010) made the point that an adequate conservation framework needs to be in place for tourism to assist with CT goals. This is true in that conservation frameworks in Madagascar have been created but have not had appropriate political space to be implemented. The previous government had attempted to do this by expanding the PA network in Madagascar, but large portions of this remain poorly protected (Goodman & Benstead 2003) . At the government policy level, much work remains to be done and the ecotourism potential of Madagascar's wildlife needs to be valued further. Andasibe National Park is an example of how conservation and tourism can work together in Madagascar for the benefit of both local communities and the environment. However, as Pawliczek and Mehta (2008) have indicated, Madagascar is like a 'Sleeping Beauty' with great potential for CT, but with so many ongoing threats, awakening to this potential is unfortunately not a simple task.
